The current study aimed to evaluate the effect of treatment with combination of royal Jelly (RJ) plus green tea (GT) or propolis (PR) plus GT on thermo-physiological response, growth performance, blood biochemicals and carcass traits. Total of 60 NZW weaned rabbits (5 wk of age and 703.03±11.59 g LBW) were assigned into three similar groups of 20 rabbits in each (10 males and 10 females). Rabbits in the 1 st and 2 nd groups were fed complete feed diet (CFD) supplemented with 2 g GT/kg and orally treatment twice/week with 150 mg RJ/kg (G1) or 0.5 g PR/kg LBW (G2). However, rabbits in the 3 rd group were fed the same CFD without any supplements and orally treated with one ml saline and served as a control group (G3). Throughout the experimental period (August and September months), temperature humidity index (THI), rectal temperature (RT), LBW, feed intake (FI), viability rate and performance index (PI) were recorded, and daily weight gain (DWG) and feed conversion ratio(FCR) were calculated at 5-9, 9-13 and 5-13 age intervals. Blood samples were collected from three males from each group for determination of total proteins (TP), albumin (AL), glucose, cholesterol, triglycerides, high density lipoproteins (HDL), low density lipoproteins (LDL), creatinine, urea, triiodothyronine (T3) and tetraiodothyronine (T4) concentrations, as well as activity of aspartate (AST) and alanine (ALT) transaminases in serum. At 13 wk of age, three males from each group were slaughtered to evaluate carcass traits. Meat samples from hind limb were taken for chemical analysis. Results show that rabbits extremely severed from heat stress throughout all months studied. RT reduced in G2 (P<0.05) and G1 (P≥0.05) as compared to G1, being better in males than in females. Both G1 and G2 showed marked improvement in LBW, DWG, RGR, FI, FCR and PI as compared to G3, being with the best G2, in particular, at 5-9 wk of age. VR was the highest in G1, and higher in females than females only in G2. Concentrations of TP, AL, GL, AL: GL ratio, total cholesterol, triglycerides, LDL, HDL, creatinine and urea as well as activity of ALT in blood serum were not affected by treatment. Serum glucose concentration was higher (P<0.05) in G2 than in G1, while both groups did not varied significantly from that in G1. Also, AST activity in serum reduced (P<0.05) in G1, but did not differ in G2 as compared to G3. Concentration of T3 and T4 was higher (P<0.05) in G1 than in G2 and G3. All carcass traits and meat composition were not affected significantly by treatments. Economic feed efficiency was the best in G1, followed by G2, and the lowest in G3. In conclusion, treatment of weaned rabbits during growing period under summer ambient temperature from 5 to 13 weeks of age with green tea in combination with royal jelly or propolis twice/week resulted in improving growth performance, viability rate and economic feed efficiency without adversely effects on rabbit health, in particular, at 5-9 wk age interval. A combination of royal jelly with green tea showed the best results.
INTRODUCTION
Rabbits had high fertility, growth performance, small body unit and high meat producers. In recent years, much attention has been gaining towards commercial rabbit production (Basavaraj et al., 2011) .
Heat stress which induces hyperthermia in rabbit is deleterious to any form of reproduction and occurs regardless of breed and stage of adaptation. In the subtropics, heat stress is a major problem that adversely affects rabbit's performance and physiological traits. High temperatures, as encountered in Egypt and in many other countries during the summer, is a major constraint factor for rabbit production, as it negatively affects production (Fouad, 2005) .
At last years, there are international interests concerning application of natural sources in animal production field (Hashim et al., 2013) . Using feed additives such as antioxidants like some vitamins (A, E and C) and trace elements (selenium) may participate in oxidative stress reduction (Agarwal et al., 2004; Castellini, 2008; Mournaki et al., 2010) and plays an important role in productivity and reproduction of rabbits (El-Shahat and Abdel-Monem, 2011) .
Royal jelly (RJ) is a secretion product of the cephalic glands of nurse bees that has been used for centuries for its extraordinary properties and health effects (Pavel et al., 2011; Mărghitas, 2008) . It is collected and sold as a dietary supplement, claiming various health benefits because of components like B-complex vitamins such as pantothenic acid (vitamin B 5 ) and vitamin B 6 (pyridoxine). It also contains many trace minerals, some enzymes, antibacterial and antibiotic components, and trace amounts of vitamin C. Vitamins A, D, E and K are completely absent from RJ (Graham, 1992) . RJ has been used in animal research, with many benefits; it inhibits lipid peroxidation both in vitro and in vivo (Hang et al., 2008) . It was reported that using RJ improved productive performance as an injection treatment in guinea-pigs (Afifi et al., 1989) , as dietary supplement in rabbit diets (Bonomi et al.,2001) . Generally, RJ administration to growing rabbits improved their performance as observed with better weight gain and feed utilization, which was associated with better feed utilization and without adversely effects on health status (Elnagar et al., 2010) . Beneficial effects of RJ were reported on increasing protein metabolites in chickens (Kurkure et al.,2000) and serum high density lipoproteins (HDL) level, while reduced triglycerides and cholesterol (Pizzorno et al., 2007) and low density lipoproteins (LDL) level, without affecting serum triglycerides in human (Munstedt et al., 2009) . Also, RJ reduced total cholesterol level by 14% and total lipids by 10% in rabbits (Vittek, 1995) . Moreover, RJ administration to middle-aged female rats up-regulated thyroid-stimulating hormone β mRNA in the pituitary (Narita et al., 2009) .
Tea is among the most highly consumed beverages worldwide. It is produced from the leaves of the plant Camellia sinensis (Costa et al., 2002) . It is considered to have beneficial effects on health due to his high content in polyphenols (PPH), e.g. epigallacathechin-3-gallate (EGCG), which is known to possess anti-oxidative properties (Basavaraj et al., 2010) . Polyphenolic compounds may contribute to the inhibitory effect of diets on oxidative stress (Sato et al., 2010) . PPH in green tea (GT, Camellia sinensis) show 20 times more powerful antioxidant activity than vitamin C (Craig, 1999; Elhalwag et al., 2008) . Polyphenols from tea could be of special interest in the metabolic syndrome because epidemiologic observations and laboratory studies have shown that GT has a variety of health effects, including antioxidant and hypolipidemic activities (McKay and Blumberg, 2002; Coimbra et al., 2006) . Leaves of GT contain antioxidativecatechins (Miura et al., 2001; Varilek et al., 2001) . Tea catechins have a variety of health benefits, i.e. antioxidative (Lin et al., 1996) , antimutagenic (Jain et al., 1989) , anticarcinogenic (Sano et al., 1999) , antimicrobial and hypolipidemic effects (Yoshino et al., 1996) , and antiinflammatory having many different physiological effects, i.e. antioxidant, antiallergen and anti-viral properties, its role in controlling high cholesterol and blood sugar and its ability to prevent cancer (Yoshino et al., 1994; Yamamoto, 2000 and 2002) . Lipid and cholesterol content of layinghen significantly decreased when diet contained GT as feed additives (Al-Harthi, 2004) . Adding GT leaves or GT extract to hen diets improved their productive performance (Abdo et al., 2010) .
Propolis (PR) is a honeybee product with a very complex chemical composition (honey bee glue). It is an adhesive, dark yellow to brown colored balsam that smells like resin collected from the buds, leaves and similar parts of trees. Propolis is a most important dietary supplement as antioxidant compound (Seven et al., 2011) , therefore it is used in poultry feeding because of their anti-stress effects (Seven, 2008) . It has an antioxidant property owing to its high content of polyphenolic composites including flavonoids, tannins, terpenoids and phenolic compounds which have free-radical scavenging activity. Numerous biological and pharmacological properties of PR have been noted, including antibacterial, antifungal, antiinflammatory, antioxidant, immunomodulatory, antiviral and anticarcinogenic properties (Sabuncuoglu et al., 2007) . It is recently a most important dietary supplement as antioxidant compound (Seven et al., 2011) . Researchers suggest that PR might be considered to prevent oxidative stress in the broilers exposed to heat stress (Seven et al., 2011) .
Unfortunately, no available data onproductive performances of growing rabbits as affected by a combination of different sources of natural antioxidants administration under hot condition of Egypt. Therefore, the current study aimed to evaluate the effect of treatment with combination of royal Jelly plus green tea orpropolis plus green tea on rectal temperature, growth performance, blood biochemicals and carcass traits.
MATERIALS AND METHODS
The current experiment was conducted at a private farm of rabbit production, Gharbia governorate, during the period from August to October, 2016 in cooperation with Faculty of Agriculture, Animal Production Department, Tanta University.
Animals:
Total of 60 New Zealand White weaned rabbits were assigned randomly into three similar experimental groups of 20 rabbits in each group (10 males and 10 females). Rabbits used aged 5 weeks at the start of the experiment with average live body weight of 703.03±11.59 g.
All rabbits were kept in battery cages with 10 replicates (2 rabbits per cage), five replicates for each sex in25 x 50 x 35 cm wire cages, set up in a semi-close rabbit house with suitable ventilation. All rabbits were managed under the same conditions.
Feeding system and experimental groups:
Rabbits in three experimental groups were fed on complete feed diet (CFD); but differed in antioxidant source. Rabbits in the 1 st and 2 nd groups were fed CFD supplemented with 2 g green tea (GT)/kg and orally treated twice/week with 150 mg local Royal jelly (RJ)/kg LBW (G1) and 0.5 g propolis (PR)/kg LBW (G2). However, rabbits in the 3 rd group were fed the same CFD without any supplements and orally treated twice/week with one ml saline (G3).
Both RJ and PR were administrated by dissolving each in distilled water in 1.5 ml dose/kg LBW. All groups were fed commercial pelleted diet contained 18% CP, 13% CF and 2800 Kcal/kg. Rabbits in all experimental groups were fed ad. libitum and water was available through water nipple in each cage. The experimental period lasted from 5 up to 13 wk of age.
Climatic conditions:
Means of estimating the severity of heat stress was proposed using both ambient temperature and relative humidity throughout the experimental period, termed as the temperature humidity index (THI) (Marai et al., 2007) . When the temperature is expressed in 0C, the equation of Marai et al. (2001) changes as follows: THI = db0C − {(0.31 − 0.31 RH) (db0C − 14.4)} where db0C is the dry bulb temperature (0C) and RH is the relative humidity (RH%)/100. The values obtained indicate the following: <22.2 = absence of heat stress; 22.2 to <23.3 = moderate heat stress: 23.3 to <25.6 = severe heat stress and ≥25.6 = extreme severe heat stress.
Experimental procedures: Growth performance parameters:
Both LBW and feed consumption were recorded at the 5th, 9th and 13th week of age. Weight gain and ration of feed conversion were daily computed at different intervals (5-9 wk), (9-13 wk) and (5-13 wk) of age. Number of dead bunnies throughout the experimental period was recorded and viability rate was calculated. Relative growth rate (RGR) and performance index (PI) were calculated as the following: RGR (%) = (W2-W1)/½ (W2+W1) x 100. Whereas: W1=initial LBW and W2 = final LBW.PI = (Final LBW (kg)/feed conversion ratio) x100.
Rectal temperature:
Throughout the experimental period, rectal temperature (RT) was weekly recorded afternoon at 12 a.m. using medicinal thermometer.
Blood sampling:
At the end of the experimental period (13 wk of age), blood samples were collected from three male rabbits from each group during slaughtering into centrifuge tubes without anticoagulant. Blood serum was separated by centrifugation of blood samples at 3000 rpm for 15 minutes and kept at -20oC till assayed. Concentrations of total protein, albumin, glucose, cholesterol, triglycerides, high density lipoproteins (HDL), low density lipoproteins (LDL), creatinine, urea, triiodothyronine (T3) and tetraiodothyronine (T4) were determined in blood serum. Aspartate (AST) and alanine (ALT) transaminases activities were also estimated in serum. Blood biochemicals were determined spectrophotometrically using commercial kits (Bio-Merieux, Laboratory Reagents and Products, France). Direct radioimmunoassay technique (RIA) was performed for serum triiodothyronine (T3) and thyroxine (T4) hormones using ready antibody coated tubes kits.
Carcass traits:
Three male rabbits from each group were randomly chosen, fasted for 12 h, weighed and slaughtered to evaluate carcass traits. Carcass parts and body internal organs were weighed as absolute and calculated relative to LBW of each animal. Meat samples from hind limb were taken, dried at 60oC for 2 days and grounded for chemical analysis.
Economic feed efficiency (EFE):
It was calculated based according to the following formula:
EFE (%) = Net revenue x VR x PI Statistical analysis
Data of all growth performance parameters and economic feed efficiency were statistically analyzed using factorial design (effect of treatment x sex), while rectal temperature, blood parameters, carcass traits and meat composition were analyzed using one way design (effect of treatment).
General Linear Model Program (SAS, 2004) was used. Multiple Range test was performed (Duncan, 1955) to clear the significant variation between means. All significant differences were set at level of P<0.05.
RESULTS AND DISCUSSION

Temperature humidity index (THI):
According to THI values, rabbits in the experimental groups severed from heat stress during the whole experimental period, because THI values were>25.6 (Table 1) in this period. This indicated that rabbits extremely severed from heat stress throughoutall months studied, in particular during August and September months. 
Effect of antioxidant treatment on: Rectal temperature (RT):
Effect of treatments on RT of rabbits was significant (P<0.05) during all age intervalss, except at 5-6 and 10-11 wk intervals. Only treatment of rabbits in G2 with PR and GT exhibited significant (P<0.05) reduction in RT, while RJ and GT treatment in G1insignificantly decreased RT of rabbits as compared to control rabbits (Table 2) . It was reported that rabbits are very sensitive to heat stress since they have few functional sweat glands, therefore they have difficulties in eliminating excess body heat under heat stress conditions (Marai et al., 2002; Balabel, 2004) .
Adult rabbits are homoeothermic and are provided with physiological mechanisms by which they can maintain their deep body temperature constant within the thermo neutral zone (Marai et al., 2001) . In this respect, Marai et al. (2007) reported highly significant increase in thermoregulatory parameters, including ear, rectum and skin temperatures due to exposure of animals to severe heat stress.
In agreement with the present results, El Saidy et al. (2016) showed significant increase in RT in mature rabbits treated with honeybee than in untreated heat stressed group. In addition, Khalil et al. (2015) found that RT significantly increased following heat stress for rabbit bucks exposed to acute short term heat stress for 1 h at 37±0.5°C and 20±2% RH. The obtained results may indicate that PR in combination with GT had beneficial effect on eliminating the heat stress more than in case of a combination with RJ. This also, may be related to that RJ treatment may increase metabolic heat rather than propolis.
Growth performance parameters: Live body weight (LBW):
Effect of treatment on LBW of growing rabbits was significant (P<0.05). LBW was higher significantly (P<0.05) in G2 and insignificantly in G1 than in G3. This means that PR and GT combination had beneficial effects on LBW of rabbits more than RJ and GT combination. The effect of sex or its interaction with treatment on LBW of growing rabbits was not significant, although there is a tendency of heavier males than females at 9 and 13 wk of age (Table 3) . Average daily gain and relative growth rate: Average daily gain (ADG) of growing rabbits was significantly (P<0.05) higher in G1 and G2 than in G3, at 5-9 and 5-13 wk intervals, and insignificantly at 9-13 wk interval. This may reflect positive effect of treatment on ADG of rabbits, being the best for a combination of PR plus GT. The ADG of rabbits was significantly (P<0.05) higher in males than in females only at 5-9 wk interval. However, treatment insignificantly interacted with rabbit sex for ADG at all age intervals (Table 4) . Relative growth rate (RGR) of growing rabbits at 5-9 and 5-13 wk of age significantly (P<0.05) increased in G2 than in G3, but RGR of rabbits in G1 did not change significantly from that in G2 and G3. However, RGR at 9-13 wk of age was not affected significantly by treatment.
RGR was significantly (P<0.05) higher in males than in females only at 5-9 wk interval, but tended to be insignificantly higher in males than in females during the whole feeding period (5-13 wk). Insignificant effect was recorded for the interaction between treatment and rabbit sex on RGR at all age intervals (Table 5 ). 
Average daily feed intake (ADFI):
Average daily feed intake (ADFI) of growing rabbits was significantly (P<0.05) decreased in G1 than in G2 and G3 at all age intervals (Table 6 ). This may indicate that rabbits in G1 treated with RJ reduced ADFI as a result of receiving high energy from RJ rather than PR or/and RJ treatment may improve feed utilization of these animals. It is well known that body energy level is the major. In this respect, Elnagar et al. (2010) found that RJ given to heat stressed growing rabbits in Egypt can improve physiological strain resulted from heat stress, by increasing feed utilization. The effect of rabbit sex on ADFI was significant (P<0.05) only at 9-13 and 5-13 wk interval, being significantly (P<0.05) higher in females than in males. However, significant (P<0.05) interaction was recorded between treatment and sex of rabbits on ADFI was significant (P<0.05) only at 5-9 and 5-13 wk of age (Table 6) .
Feed conversion ratio and performance index:
Feed conversion ratio (FCR) of growing rabbits was improved in G1 and G2 than in G3 at all age intervals, being significant (P<0.05) at 5-9 and 5-13 wk of age, while insignificant at 9-13 wk of age. As a result of improving FCR in both treatment groups (G1 and G2), performance index (PI) was significantly (P<0.05) higher in treatment groups than in control ( Table 7) . The effect of rabbit sex on FCR was significant (P<0.05) only at 5-9 wk interval, being significantly (P<0.05) better in males than in females. This was reflected in higher PI of males than in female, but the difference was not significant. However, the effect of interaction between treatment and rabbit sex on both FCR and PI at all age intervals was not significant (Table 7) .
Viability rate:
Viability rate (VR) of growing rabbits at 5-9 wk of age was 100% in males and females of all groups. However, at 9-13 wk or the whole experimental period 5-13 wk of age, VR was the highest in G1 (100%), followed by G2 (95%) and the lowest in G3 (90%). These results reflected higher VR in females than in males as overall and only in G2 as affected by the interaction between treatment and sex (Table 8 ). Based on the foregoing results regarding the growth performance parameters, treatment of growing rabbits with both combinations of RJ+GT (G1) or PR+GT (G2) showed marked improvement in LBW, ADG, RGR, ADFI, FCR and PI, being with the best results for rabbits treated with PR+GT (G2), in particular, at 5-9 wk of age. It is of interest to observe that the noted improvement in growth performance parameters was associated with elimination of heat stress in term of reducing rectal temperature of rabbits in G2. These results may be due to action of the combined RJ with GT as antioxidants.
The recorded reduction in most growth performance parameters studied in the control group was mainly related to exposure of control rabbits to heat stress during the experimental period in comparing with rabbits in both treatment groups. Several authors indicated deleterious effect of heat stress on growth performance of rabbits (Ayyat et al., 2004; Villalobos et al., 2008) . According to exposing rabbits in all groups to sever heat stress, the obtained results indicated improving most growth performance parameters of rabbits in G1 and G2 as compared to those in G3 treated with both combinations. Results of growth performance in G1 are in coincide with the observed weight gain improvement by about 11and 14% and feed utilization improvement by 8.5 and 12.5% in rabbits fed RJ at levels of 15 and 20 ppm during age interval 30-90 days, respectively (Bonomi et al., 2001) .
Under Egyptian summer condition, Elnagar et al. (2010) concluded that RJ administration to growing rabbits can reduce physiological strain resulted from heat stress, by improving their performance as observed with better ADG. Moreover, Afifi et al. (1989) found that ADG of guinea-pigs was increased by increasing daily subcutaneously injection with RJ solution at doses of 100, 200 or 300 mg/kg LBW compared with the control, respectively.
Rabbits in G2 treated with PR with GT seemed to be slightly better in their growth performance than those in G1, but both groups still to be better than control rabbits. Feed additives in term of antioxidants play important role in productivity of animal. Addition of PR to diet of laying hens at a level of 5 g/kg increased feed consumption and digestibility coefficients of CP. Propolis improved protein biosynthesis to stimulate regeneration of the mammalian tissue (Gabrys et al., 1986) . Researchers suggest that PR, at a levelof 3 mg/kg diet might be considered to prevent oxidative stress in the broilers exposed to heat stress (Seven et al., 2011) .
There is a lack of information of the effect of dietary GT on productive performance of growing rabbit.
However, Abdo et al. (2010) reported that adding GT leaves or GT extracts to Inshas hen diets improved their productive performance. The GT contained many polyphenols, fluoride, vitamin K, caffeine, minerals and trace elements. However, GT extracts had strong antibacterial, -viral and -cancerous properties, as well as enzyme-inhibitory (Reto et al., 2014) . Concerning the sex differences, increasing body weight of royal jelly treated males may be due to the effect of higher concentration of testosterone which has anabolic effects (Khadr et al., 2015) .
On the other hand, the results of the present study are in disagreement with those obtained in rats by Yang et al. (2012) who found that RJ did not impart a significant effect on the body weight of the male rats. Also, Kashkooli et al. (2011) showed that PR at levels of 0.5, 1.5, 4.5 and 9 g PR/kg diet for 8 weeks insignificantly affected growth parameters of fishes.
Blood constituents, enzyme activity and thyroid hormones:
Blood parameters, including concentrations of total proteins, albumin, globulin and albumin: globulin ratio, total cholesterol, triglycerides, LDL, HDL, creatinine and urea as well as activity of ALT in blood serum of rabbits were not significantly affected by treatment. On the other hand, serum glucose concentration was significantly (P<0.05) higher in G1 than in G2, but both groups did not significantly differ from that in G1. Also, AST activity in blood serum significantly (P<0.05) reduced in G1, but did not differ in G2 as compared to G3.Concerning the thyroid hormones, concentration of T3 and T4 was significantly (P<0.05) higher in G1 than in G2 and G3 (Table 9) . Table 9 . Concentration of some biochemicals and activity of transaminases in blood serum of growing rabbits in control and treatment group at end of the experimental period (13 wk of age). These results cleared that treatment of growing rabbits with both combinations in G1 and G2 did not affect protein and lipid, but only treatment with a combination of RJ and GT reduced AST activity and increased thyroid hormones (T3 and T4).
Parameter Experimental group G1 (RJ+GT) G2 (PR+GT) G3 (control)
In agreement with the present results, Gabr (2015) revealed that concentration of total proteins and their fractions as well as albumin/globulin ratio were not affected significantly by increasing PR level up to 1 g/buck. In growing rabbits, Elnagar et al. (2010) found insignificant effect of RJ on serum total proteins, albumin and globulin in blood plasma. Kashkooli et al. (2011) showed insignificant alterations in the levels of blood total proteins, albumin and globulin in fishes (Rainbow Trout) fed diet supplemented with PR for 8 weeks as compared to the control group. However, Elnagar et al. (2010) found an increase in glucose concentration in blood of heat stressed growing rabbits treated with 200 and 400 mg RJ/kg LBW as compared to controls. On the other hand, the present results of some biochemical parameters disagreed with those reported by El-Hanoun et al. (2014) , who found that total proteins, albumin, globulin, and glucose concentrations significantly increased in blood plasma of male rabbit treated with RJ at levels of 50, 100 and 150 mg/kg LBW as compared to heat stressed control rabbits.
In contrast to the present results, Elnagar et al. (2010) observed that RJ treatment significantly reduced serum total lipids, cholesterol and triglycerides compared with the heat stressed control growing rabbits. Creatinine and uric acid concentrations were significantly affected by RJ treatments. Creatinine showed a reduction compared with the heat stressed control with RJ. Also, El-Hanoun et al. (2014) found that HDL concentrations significantly increased, while total lipids, cholesterol, triglycerides, LDL, creatinine and urea concentrations significantly decreased in blood plasma of male rabbit treated with RJ at levels of 50, 100 and 150 mg/kg BW as compared to heat stressed control rabbit. Several authors indicated that EGCG content in GT polyphenols could inhibit key enzymes involved in biosynthesis and absorption of lipids, triglycerides and cholesterol as well as energy expenditure stimulation, oxidation of fat, HDL concentration, and lipid excretion in feces (Hung et al., 2005; Reto et al., 2014) . In rats, Xin Nan et al. (1995) found that treating rats with experimentally induced hyperlipaemia with 700 mg RJ/kg reduced serum cholesterol levels. Furthermore, a reduction in serum lipids in rats, rabbits and humans treated with RJ (Vittek, 1995) and in blood cholesterol concentration in chickens treated with 200 mg RJ (Al-Mufarrej and El-Sarag, 1997) were reported.
During heat stress, liver enzyme activities (AST and ALT) tend to rise in G3 than in G1 and G2, suggesting some liver damage in mammals and birds as mentioned by Faisal et al., 2008) . In accordance with results of G1, treatment of RJ and GT combination resulted in significant (P<0.05) decrease only in AST not in ALT activities, reflecting beneficial effects of RJ on liver function. Similar finding was observed by El-Hanoun et al. (2014) . RJ had a dose dependent improvement on hepatic parameters (El-Nekeety et al., 2007) by increasing oxygen flow to the liver (Vittek, 1995) . However, Elnagar et al. (2010) recorded insignificant decrease in both AST and ALT activities in rabbits treated with RJ, which was occurred in G1 and G2 in our study.
It was indicated that concentration of plasma T3 was significantly reduced after submission to heat stress (Khalil et al., 2015) . In accordance with the present thyroid hormones, Elnagar et al. (2010) showed that T3 levels increased significantly 8, 11 and 12% in growing rabbits treated with 200, 400 and 800 mg RJ/kg LBW as compared to control rabbits under heat stress conditions, respectively. In this way, Narita et al. (2009) stated that RJ administration to middle-aged female rats up regulated thyroid-stimulating hormone β mRNA in the pituitary. Such trend counteracted with the hypothyroid state resulted from heat stress (Elnagar, 2000) .
Carcass traits:
All carcass traits were not affected significantly by treatment, although there was a tendency of higher relative testes weight and lower relative fat weight in G1 and G2 than in G1 (Table 10 ). Concerning meat composition (Table 11) , also treatment had no significant effect on meat quality.
These finding may indicate positive effect of treatments on increasing testes weight and reducing effect on body fat weight. 
: Based on weight of carcass and edible organs. G1: Royal jelly + green tea. G2: Propolis + green tea. G3: Control 
Economic feed efficiency:
Total feed cost increased in G2 and G3 as compared to G1 by about 14 and 22%, respectively. This was due to marked increase in the cost of RJ, PR and GT, because rabbits in all groups consumed nearly similar feed amounts. It is of interest to note that net revenue showed nearly similarity in all groups. Therefore, economic feed efficiency (EFE) and relative EFE reached the highest values in G1, ranked the 2 nd in G2 and the least in G3 due to decreasing mortality and increasing PI in G1 and decreasing PI in G3 as compared to G2 (Table 12) . 
CONCLUSION
In conclusion, treatment of weaned rabbits kept under Egyptian summer conditions during growing period (5-13 wk of age) with combination of green tea with royal jelly or propolis twice/week improved productivity and economic feed efficiency and decreased mortality rate without negative effects on rabbit health, in particular, at age interval from 5 to 9 weeks. A combination of royal jelly with green tea showed the best results.
